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INTRODUCTION

Severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) caused the pandemic, which
involved around 540 million confirmed cases,
including 6 million deaths, reported by WHO.
The first known case was identified in Decem-
ber 2019, in China. Since then approximately
5 million Ukrainians were affected by more than
100 thousand lethal accidents [1-3].

Fever, headache and cough are prevailing
symptoms of COVID-19 [5, 6]. Gastrointestinal
(Gl) symptoms can occur either alone or with
respiratory symptoms due to the high level of
angiotensin-converting enzyme 2 (ACE2) recep-
tors in the Gl tract [6-8]. The virus binds to them,
shifts ACE2 activity, and affects its vital physio-
logical functions which lead to endocrine, in-
tracrine and local activity dysregulation both in
the lung and in the gut [9]. It results in nausea,
abdominal pain, and diarrhea [10].

What's more, 10-35% of respondents [11, 12],
so-called long-haulers, noted prolongation of the
symptoms after the recovery [13]. Long COVID in-
cludes many manifestations: from brain fog, loss
of attention, confusion, nausea, general fatigue,
cough, tachycardia, and palpitations to anxiety,
depression, and insomnia [14].

We know that the menstrual cycle is an indi-
cator of women's reproductive health. It is com-
pletely normal for it to vary slightly. At the same
time pandemic acts as a major stressor [15] and
can disturb the hypothalamic-pituitary-gonadal
axis [16]. The cerebral cortex is the first part to
be affected and starts the cascade of further re-
actions. Hypothalamus goes next and releases
corticotropin-releasing hormone, which there-
fore induces the pituitary gland to produce and
release adrenocorticotropic hormone into the
blood. Adrenocorticotropic hormone targets
are adrenal glands, which lead to cortisol [16]
production, the stress hormone itself.

Objectives: to assess the efficacy of the cho-
sen treatment approach in women with chang-
es in premenstrual syndrome presentation and
cyclicity due to long COVID with or without Gl
symptoms.

MATERIALS AND METHODS
A single-center, longitudinal, interventional
study was held in Kyiv, Ukraine between January
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and June 2021. A total of 320 women were en-
rolled in the study and divided equally into:
e two groups: with Gl tract symptoms

(n = 160, Gl+) and without Gl tract
symptoms (n = 160, Gl-);
e two subgroups: oral progesterone

subgroup (n=90) and vaginal progesterone
subgroup (n =90).

Inclusion criteria were: age between 18 and
45 years old, a signed patient informed con-
sent, a history of SARS-CoV-2 confirmed with re-
al-time reverse-transcription polymerase chain
reaction (RT-PCR) of nasopharyngeal swab
specimen collection.

Exclusion criteria were: pregnancy, lactation,
active infectious or exacerbation of the chron-
ic disease, premenopause and menopause, or
prior history of menstrual irregularities onset
right before the COVID-19 positive status, and
substance addiction.

Gl symptoms applied to diarrhea, abdomi-
nal pain, nausea, and vomiting. Painful men-
struation, mood changes, mastalgia and cycle
regularity (shortest to longest cycle < 9 days by
FIGO classification) were reviewed. The patients
selected the symptoms that they considered to
be of the greatest importance.

All groups, regardless of symptoms, received
vitamin D (2000 IU orally single daily dose with
a meal), valerian root extract supplements
(2 tabs orally 2 times daily), and magnesium ci-
trate (400 mg 2 tablets daily with a meal). Micron-
ized progesterone was administered in all groups
as well, but either in oral or vaginal form (200 mg
orally or vaginally 2 times daily for 10 days).

Progesterone side effects, such as nausea,
hypotension, compliance and vertigo were as-
sessed.

We have examined data from the patient’s
records and conducted tests (blood progester-
one level (Fig. 1) on the first 5 days of the cycle
(normal range in follicular phase 0.2-1.4, luteal
phase 3.3-28 ng/ml), ultrasound follicle scan,
etc.) and surveys. Then the effectiveness of the
suggested treatment was evaluated. Follow-up
was performed via planned visits and by phone
after 3 and 6 months.

Descriptive statistics were used to examine
the responses and demographics of the parti-
cipants. Continuous variables were expressed as
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Figure 1. Progesterone level range, ng/ml

the median and interquartile range (IQR), while categorical vari-
ables were summarized as the counts and percentages in each
category. Also t-tests were used for two-group comparisons.
AP value < 0.05 was considered statistically significant.

The study was approved by the Ethics Committee of the
PL. Shupyk National Healthcare University of Ukraine (No. 12
from 29.11.2021). Informed contents were obtained from all pa-
tients for de-identified data use in scientific research.

RESULTS

Clinical characteristics of females with COVID-19 are shown
inTable 1.

In the first group without Gl symptoms on average 78% ex-
perienced relief of menstrual cycle disorders after 3 months of
suggested treatment compared to 89% after 6 months. With
Gl symptoms on average 71% experienced improvement after
3 months, and 87% after 6 months. The vaginal progesterone
[17] resulted in better results compared to oral, while on aver-
age performing 2.5-14% better. On average 6-8% experienced
side effects (nausea, hypotension, less compliance) due to pro-
gesterone intake. The vaginal micronised progesterone [18]
also presented better results than oral (Fig. 2, 3).
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Table 1. Clinical characteristics of participants

Patients (n =320)

Characteristics
With Gl (n = 160) Without Gl (n = 160)
Age, years, median (IQR) 34.5(25.00-38.00) 30 (23.75-38.25)
Race, n (%): European 138 (86.2) 142 (88.7)
Middle Eastern 20(12.5) 17 (10.6)
African 2(1.25) 1(0.6)
BMI, median (IQR) 29.5(23-35) 27 (23-33)
COmﬁ;E'edr'ttfnzign(%)3 38(237) 34(12)
Diabetes 16 (10) 16 (10)
Metabolic syndrome 38(23.7) 32(20)
Kidney disease 2(1.2) 0(0)
(ardiovascular disease 0(0) 0(0)
Malignancy 0(0) 0(0)
(OVID-19 symptoms, n (%):
Fever 108 (67.5) 112 (70)
Headache 91(56.8) 104 (65)
Fatigue 82(51.2) 64 (40)
Myalgia 76.(47.5) 70(43.7)
Anosmia, ageusia 58 (36.2) 55(34.3)
Cough 78 (48.7) 115(71.8)
Dyspnea 35(21.8) 44(27.5)
ST 138 (86,2 0(0)
Vomiting 98 (61.2) 0(0)
Diarrhea 101 (63,1) 0(0)
Abdominal pain 56 (35) 0(0)
Death rate, n (%) 0(0) 0(0)
Treatment of COVID-19, n (%):
NSAIDs 108 (67.5) 112 (70)
Antibiotics 96 (60) 108 (67.5)
Glucocorticoids 31(19) 39(24.3)
I[mmunoglobulins 0(0) 0(0)
0, supplement, n (%):
Oxygen concentrator 31(19) 39(24.3)
Nasal cannula 0(0) 0(0)

DISCUSSION

The SARS-CoV-2 pandemic was like a bolt from the blue in
2019. It has completely impacted and changed everyone’s life.

Recent investigations suggest that around 56-64% [19] of
reconvalescent women reported menstrual cycle changes
since the beginning of the pandemic (menstrual volume,
missed cycle, painful periods, and worsening of premenstrual
symptoms). The combination of COVID-19, public health
restrictions and measures, and fear all together contributed
[20] to the disruption in the hypothalamic-pituitary-gonadal
axis. Moreover, the long COVID itself silently affects the
population’s health. Talking about women, it happens in a way
of disturbing reproductive health [21]. For example, with the
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previous SARS in 2003 outbreak, around 10% of respondents
were still experiencing psychological distress [22] in a four
months period.

The COVID-19 symptom pattern of the patients in our
analysis represented the incidence found in other studies [4, 5].
Progesterone itself can facilitate premenstrual symptoms via
modulating gamma-aminobutyric acid (GABA) type A receptors
[23]. For a plethora of infected patients with Gl symptoms [24],
whose absorption is disrupted, the vaginal route of medicines
administration may benefit, where applicable.

It is important for health care providers to understand the
underlying impact of the COVID-19 pandemic on women’s
reproductive health [15] and to consult patients properly [25]
about the potential consequences and symptom continuation.

The study limitations are at least sample size and patient
subjective self-report about the painful cycle, breast tenderness,
mood swings and medications side effects.
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It has now given us the urge to research global pandemics
from the modern perspective while allowing us to be better
prepared and armed ourselves for future pandemics which will
inevitably happen.

CONCLUSIONS

The proposed approach has shown particular correction of
the menstrual cycle disturbances in women with long COVID.
Vaginal micronized progesterone offers more promising
outcomes in patients with Gl symptoms and disrupted
absorption, compared to the oral variant. Further investigation
is required for a more reasonable conclusion.
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Background. The mirror of a female’s reproductive health is the menstrual cycle. The SARS-CoV-2 pandemic itself acts as a significant stressor. This leads to women's overall health and life quality
disturbance. Moreover, patients struggle with long COVID effects, which is a prolongation of symptoms after recovery. Due to the expression of angiotensin-converting enzyme type 2 receptors in the
intestinal mucosa and inflammation, the gastrointestinal (GI) tract is also triggered by the virus.

Objectives. To assess the efficacy of the chosen treatment approach in women with changes in premenstrual syndrome and cylicity due to long COVID with or without GI symptoms.

Material and methods. A single-centre longitudinal interventional study was organized. Were studied data from the conducted tests (progesterone level, ultrasound follicle scan, etc.) and surveys.

Then the effectiveness of the suggested treatment with the use of oral and vaginal forms of progesterone was evaluated. The study was held in the Kyiv City Center of Reproductive and Perinatal Medicine
(Ukraine) from January to June 2021.

Results. On average 78% patients without Gl symptoms experienced relief after 3 months and 89% patients after 6 months of suggested treatment. 71% patients with Gl symptoms experienced
improvement after 3 and 87% of them after 6 months. The vaginal progesterone had better results compared to oral form. Averagely 6-8% experienced side effects (nausea, hypotension, less compliance)
due to progesterone intake. The vaginal micronised progesterone also presented better results than oral with fewer side effects compared to the total number of participants.

Conclusions. The proposed approach has shown particular correction of the menstrual cycle disturbances in women with long COVID. Vaginal micronized progesterone offers more promising outcomes in
patients with Gl symptoms and disrupted absorption, compared to the oral form.

Further investigation is required for a more reasonable conclusion.

Keywords: long COVID, reproductive health, premenstrual syndrome, gastrointestinal tract.

NIZX0A A0 TEPANITNOPYLUEHb MEHCTPYANTBHOTO LIVKTY B XIHOK PEMPOAYKTUBHOTO BIKY 3 TPUBAOI0 KOPOHABIPYCHOH) IHOEKLIEID

B.B. Kamitcokmi, akanemik HAMH YKpaitu, 4. mea. H., npodecop, 3aBinyBay kadeapy akyLuepcTsa, rikekonorii Ta penpoayktonorii HauioHanbHoro yHiBepcuTeTy 0XopoHi 340poB'a YKpaiHy iMeHi
[L1. Wynuka, aupektop KHI «KuiBcokmil MiCbkwit LEHTP penpoayKTUBHOI Ta NepuHaTanbHoi MeavLuHIy, M. Kiis

A.B. CepbeHiok, k. Mef. H., aCACTEHT Kahezpi akyLIEpCTBa, riHeKonorii Ta penpozyKTonorii YkpaiHcbKoro aepasHoro iHCTuTyTy penpogykTonorii HauioHanbHoro YHiBEPCUTETY 0XOPOHM 30P0B'A
Ykpaitw imei [1.J1. Wynuka, nikap — akyLuep-riexonor Knikikin penpoyKTUBHIX TexHonorii YKpaiHCbKOro epaBHoro HCTUTYTy penpoayKTonorii HauioHansHoro yHiBepcuTeTy 0X0pOHY 340P0B'A
Ykpaitw imeni 111, Wynuka, m. Kuig

11.0. KymnateHKo, acnipaHT kadeapy akyLIepCcTBa, riHexonorii Ta penpoaykTonorii HalioHansHoro yHisepcuTeTy 0xopoHy 380pos'a Ykpaitiu imeni 1. Wynuka, nikap — akyLuep-rinekonor

KHN «KuiBcoKuMii MiCbKuit LEHTP penpoayKTUBHGT Ta nepuHaTanbHoi MeanLMHIy, M. Kiig

06rpyHTYBaHHA. MeHCTpyanbHuit UVKN € iHANKATOPOM PenpoayKTMBHOTO 310p0B'A Xitku. MaHaemia SARS-CoV-2 aie Ak cepiio3Huii CTPeCOBII UMHHIUK | MOXe NIErKo BRMMHYTY Ha 3aranbHe 340poB'A
Ta AKICTb XUTTA XiHoK. KpiM Toro, nauieHTKy boplobca 3 Tpusanimin Hacnigkamu COVID-19, o670 nponoHraLiieio cummtomia nicna oayxatHa. LnyHkoso-kuwwkosuii TpakT (LLUKT) Takox € MilueHHio
JANA BIpyCY Yepe3 BYCOKY eKCNPECiio PeLeNTopiB aHrioTeH3HNEPETBOPIOBANLHONO GepMeHTy TUMy 2 i 3ananeHHa Cu3080T 000N0HKI KLLIEYHNKA.

MeTa focnigKeHH: OLHITY eQEKTUBHICTb 3aNPONOHOBAHYX METOAIB NIKYBAHHA B XIHOK 3i 3MIHOI0 LNKAIUHOCTI T NOABOIO NEPEAMEHCTPYanbHOr0 CUHAPOMY BHACAIAOK TPUBANOTO nepebiry
KopoHagipycHol iHexwii 3 cumntomamu 3 boky LUKT abo 6e3 Hux.

Martepiany Ta meToau. byno opranioBaHo 04HOLEHTPOBE N03A0BXHE iHTepBEHLIiliHE A0CTIZXKeHHS. BIBUEHO JaHi, OTPUMaH] B pe3ysbrati NpoBeAeHiX A0CHIKeHb (piBeb NPOrecTepoHy, NOKa3HUKN
donikynomeTpii a iH.)  onuTyBaHb. [oTiM oLiHI0BaN eQeKTUBHICTb 3aMPOMOHOBAHOTO NiKyBaHHA i3 3aCTOCYBaHHAM NepopaNbHoi Ta BariHanbHoi Gopm nporectepoHy. LoCnimKeRHA NPOBOAWY Ha a3i
KHI «KuiBcoKumii MiCbKwit LeHTP penpoayKTBHGT Ta nepuHaTanbHoi MeanuHIy (Ykpaika) 3 ciuna 4o uepsHA 2021 poky.

Pe3ynbtati. Y cepeanbomy 78% iHok 6e3 cumnTomi 3 60Ky LUKT Biauyam nonerwena nicna 3 micauis Ta 89% — nicna 6 MicALIB 3anPONOHOBAHOT0 NikyBaHHA. Pe3ynbraTin nauieHToK 3i Ckapramu
360Ky LLKT: 71% Binuynu nokpalLiexHa 3a 3 micaui, 87% — 3a 6 MicALiB. BariHanbHa Gopma nporecTepoHy noka3ana KpaLLi pe3ybTaTit opiBHAHO 3 nepopanbHoto. Y cepenHbomy 6—-8% onuTyBaHmx
nogigomwAY npo nobiuti edexT (HyzaoTa, apTepianbHa rinoTeH3i, 3HUKeHH KOMNAAEHCY) Yepe3 3aCToCyBaHHA NPorecTepoHy. BariHanbHuil MikpOHi30BaHYiA NporecTepoH TakoX Noka3as KpaLLi
pe3yNbTaTit MPOTY NepopanbHOI GOPMY i MaB MeHLLY KinbKicTb nobiuHuX edeKTiB NopiBHAHO 3 HebaXaHVMY ABMLLAMY B 3araNlbHOI KINbKOCTI y4acHMU.

BucHOBKY. 3anponoHoBaHe NikyBaHHA CNPUAND NEBHOMY 3MeHLLIEHHIO NOPYLLEHb MeHCTPYabHOrO LKA Ta NPOABIB NEPEAMEHCTPYNIbHOTO CUHAPOMY B XIHOK i3 TPUBaN0I0 KOPOHABIPYCHOI
iHdexuieto. Kpim Toro, Yepe3 wnyHKOBO-KMLLKOBI CUMNTOMM Ta NOPYLUEHHA BCMOKTYBAHHA BariHaNIbHyii MIKpOHI30BaHUTA NPOrecTepoH NPOAEMOHCTPYBAB KpaLLii pe3ybraTl LL0A0 eGeKTUBHOCTI
NIKyBaHHA NOPIBHAHO 3 NePOPanbHOK opmoto.

[InA 6inbLu AeTanbHOr0 BUBYEHHA NUTAHHA NOTPIOHO NPOAOBXYBATU AOCHILKEHHA.

KntouoBi cnioBa: Tpusana KopoHasipycHa iHOeKLA, penpoayKTUBHe 310D0B'A, NEPELMEHCTPYabHUii CUHAPOM, WAYHKOBO-KYLUKOBUI TPAKT.



